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Abstract. Aspergillus, Penicillium and Fusarium species are the most frequent toxigenic fungi found 
in Europe which produce aflatoxin B1 transformed into M1 in milk. This toxin is highly dangerous for 
human health, being carcinogens, mutagens and also teratogens. The aim of this study was to evaluate 
the incidence of M1 aflatoxin in cattle growth units for milk production and also in collecting units 
found in two surveillance systems from Transylvania. This incidence was further compared among 
these systems so as to establish the prevalence area of aflatoxin M1 occurrence in milk. The material 
used was represented by 141 raw milk samples analyzed and tested in 2 regional sanitary veterinary 
control laboratories by immuno-enzymatic ELISA method. Of the total samples, 56 were obtained 
from milk collecting units and 85 from growth units. The study shows that in 35.65% of the samples 
analyzed the identification of aflatoxin M1 was possible. Surprisingly, in the growth units with less 
than 100 individuals, aflatoxin M1 was identified in a proportion of 81.4%. None of the samples with 
M1 toxin exceeded the limit of 0.05 µg/kg, which is the maximum allowed. In the samples gathered 
from collecting centers from both surveillance systems a percent of 48 were identified with M1 
afllatoxin, and 2 samples showed values that exceeded the one stated by the current legislation. When 
comparing the two surveillance systems we found significant differences (p<0.05), one being with a 
much higher prevalence and with positive samples. In one of the supervised areas there is a potential 
contamination hazard with AFM1, while in the second one the probability of contamination through 
milk consumption is very low. As consequence we further recommend that in the problem surveillance 
system a careful monitoring of feedstuffs to be made in order to prevent its occurrence in milk. 
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INTRODUCTION  
 
 Aflatoxins are known to be highly toxic, mutagenic and carcinogenic compunds 
which can affect especially elderly people or young children. Environmental factors like 
temperature and moisture can influence the development of moulds, such as Aspergillus 
flavus and Aspergillus parasiticus in feed (Jay, 1992). These species of moulds along with 
Aspergillus bombycis, Aspergillus ochraceoroseus, Aspergillus nomius, and Aspergillus 
pseudotamari (Bennet and Kich, 2003; Cheraghali et al., 2007) are the major species 
responsible for producing aflatoxins. Aflatoxin B1 is among the most dangerous ones 
produced by these moulds, being incriminated for carcinogenic and mutagenic effects if 
ingested along with food (Bakirci, 2001; Lopez, 2001). Approximately 1–3% aflatoxin B1 
present in animal feed appears as aflatoxin M1 in milk. This aflatoxin occurrence in milk has 
become a great concern given the fact that these compounds are thermostable, and pasteurization 
does not destroy them being found also in fermented dairy products (Pietri, 1997). 
 Because of this threat for consumers’ health, many countries, throughout the wolrd, 
have imposed regulatory limits of Maximum Residue Level (MRL) for aflatoxins, these 
MRLs being dependent on the weather conditions of each country (Kamkar, 2005). The 
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European Community and Codex Alimentarius have established that the maximum level of 
AFM1 in liquid milk and dried or processed milk products should not exceed 50 ng/kg, but 
for FDA regulations it is 500 ng/kg (Codex Alimentarius Commission, 2001; Dashti et al., 
2009). Due to the fact that Romania is in the European Union the maximum levels apply also 
in our country, although some exceedings have been identified by the authorities. Because the 
consumers are more aware of the possible hazards, safe and accurate methods for detection 
are needed in order to properly identify these mycotoxins in milk and dairy products.  
Therefore, the aim of this study was to properly assess the aflatoxin M1 incidence in 
the raw milk samples collected from large and small scale farms and also from collecting 
centers in order to perform a risk analysis.  
 
MATERIALS AND METHODS 
 
Milk sampling. The milk samples (n=141) were collected from growth units (n=85) 
and from collecting centers (n=56 ) found in two regional surveillance systems. All of the 
samples were gathered during the spring season, when the occurrence is suspected to be 
higher due to the weather conditions. All of the samples were stored at -20°C and protected 
against light until the further analysis.  
ELISA method. The levels of AFM1 were detected through ELISA (Enzyme Linked 
Immuno Sorbent Assay) method, using a Ridascreen kit (Biopharm, Germany), based on 
antigen-antibody reaction. The ELISA protocol tested in this research is currently used in the 
sanitary veterinary laboratories for food control in the two regional systems studied.  
Statistical analyses. The risk analysis was performed by calculating the frequency of 
positive samples and the significant differences among the two regional systems. The 
operating system used was Windows 7, OriginPro (Software version 8.5, Origin Lab Institute, 
USA) for ANOVA one-way and the least significant difference test. Computations Tuckey 
post-hoc means comparison and Levene’s test for equal variance were also included. 
Differences were considered significant at a P value lower than 0.05 marked *. 
 
RESULTS AND DISCUSSIONS 
 
The results obtained following the testing of the raw milk samples have shown that 
the identification of the aflatoxin M1 was possible in 32.65% of the samples. In the dairy 
farms with less than 100 individuals, aflatoxin M1 in the first regional system studied was 
found in 81.4% of the samples while in the second regional system only in 34%.  
None of the samples in which aflatoxin M1 was identified has exceeded the limit of 
0.05 µg/kg, which is the maximum allowed (Fig. 1). From what it can be seen in figure 1, the 
samples collected from the first surveillance system have much lower values than the ones 
registered in the second surveillance system. Although the values are lower the statistical 
interpretation revealed that there are no significant differences (p>0.05).  
The aflatoxin M1 values found in the large-scale units (>100 heads) were also all in 
the accepted limits. Although the number of samples was lower than that of the small-scale 
units, there were less samples in which aflatoxin M1 was identified. At the samples were the 
identification was possible, the values were rather high, some of them almost reaching the 
maximum allowed limit. An explanation could be the fact in these large scale units, the 
number of animals being higher the possibility of AFM1 occurrence being also bigger. The 
highest concentration of AFM1 was found in a large-scale farm with 346 cows that were fed 
with the same regim. The storage area for the feed was monitored constantly and the moulds 
were not present in fodders examined through a visual inspection.  
273 
 
0 5 10 15 20
0.00
0.02
0.04
0.06
0.08
No. of animals <100
A
fl
a
to
x
in
 M
1
 c
o
n
c
e
n
tr
a
ti
o
n
(u
g
/k
g
)
 Surveillence system I
 Surveillence system II
max allowed limit
 
 
 
Fig. 1 The aflatoxin M1 values in the small-scale growth units  
from the two regional surveillance systems 
 
When comparing the large scale units values found in the two surveillance systems 
we revealed significant differences (p<0.05). In the first surveillance system the values 
registered were much higher and with positive samples. Given the results found we could 
state that this supervised areas has a relatively high risk in potential contamination hazard 
with AFM1, while in the second one the probability of this risk occurrence is medium.  
The highest levels of aflatoxin M1 were registered in the collecting centers examined 
(Fig. 2). Surprinsingly when comparing the results we found that the second surveillance 
system had higher levels of aflatoxin M1 than the first surveillance system examined. Also, 
at this level positive samples were identified in a number that is very concerning for the 
second surveillance system. It was revealed that 24% from the samples examined from the 
collecting centers found in the area of the second surveillance system had values that 
exceeded the milit of 0.05 µg/kg. As shown in figure 2 two samples that were collected 
from the centers found in the first surveillance system revealed also higher levels, the 
highest vale being registered at this point (0.089). Although it is a concerning fact that milk 
from collecting units reveals higher values than the one accepted by the European 
regulations, our data show much lower levels than the ones found in the studies made in 
other countries. For example, Indian milk markets have shown concentration ranging 
between 28 and 164 ng/l (Rastogi et al.,2004), while in Korea 76% samples showed the 
mean value of 18 ng/l AFM1 (Kim et al., 2000). In a research analysis performed in Turkey, 
in 64% (Celik et al., 2005) and in 47% milk samples (Unusan, 2006) respectively, 
concentrations exceeded 50 ng/l. In Brazilian milk, previous studies established that 20.9% 
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samples examined were positive for AFM1, with concentrations ranging between 50 and 240 
ng/l (Garrido, 2003), and in Argentina from a total of 77 milk samples, an amount of 18 (23%) 
were found contaminated with AFM1 in concentration up to 300 ng/l (Lopez et al., 2003).  
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Fig. 2 The aflatoxin M1 values in the collecting units found in the two regional surveillance systems 
 
Previous studies have revealed that milk and dairy products’ contamination with 
AFM1 is influenced by geographic position, national development level and season 
(Tajkarimi et al., 2008; Celik et al., 2005). In small-scale farms, during the warm seasons 
fresh feed is available such as pasture, grass, weeds and raw feed compared to cold months 
when the animals are kept with concentrates much more often. Also, animals are frequently 
fed with dry hay which in inadequate storage conditions may lead to appearance of aflatoxin 
producing moulds and aflatoxins (Heshmati and Milani, 2010; Kamkar, 2005; Tajkarimi et 
al., 2008). It is suggested that the most effective way of controlling AFM1 in the food supply 
is to reduce contamination with AFB1 of raw material and supplementary feedstuffs for dairy 
cattle with good manufacturing practice and good storage practices (Kamkar, 2005). 
 
 
CONCLUSIONS 
 
 Our study reveals that the incidence of AFM1 contamination in fresh milk samples 
gathered from growth units is relatively low compared to what is cited in the field literature. 
However, the concerning fact is that in the collecting units where the milk awaits its further 
processing, there are samples which exceed the maximum allowed limit.  
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The risk assessment reveals that the probability of contamination from consumption of 
raw milk produced in the second surveillance system analyzed is relatively high which means 
that a more strict monitoring is needed.  
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